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A NOTE ON THE STATISTICAL PROBABILITIES OF FINDING
HYPERSENSITIVE SUBJECTS IN RANDOM SAMPLES
LILA F. KNUDSEN1
Food and Drug Administration
In a preceding article by Henderson and Riley (1) the upper limit of the posi-
tive reaction rate estimated for the population with a 95 or 99 per cent likelihood
TABLE 1
The theoretical probabilities of getting no reactors, one reactor, and more than one reactor for
three assumed population rates
NOMBER OP SUBJECTS
IN GROUP
PROBABILITY OP GETTING
No reactors One reactor More than one reactor
Population value = 0.25%
50
100
200
400
800
2000
.88
.78
.61
.37
.14
.01
.11
.19
.30
.37
.27
.03
.01
.02
.09
.26
.59
.96
Population value = 0.1%
50
100
200
400
800
2000
.95
.90
.82
.67
.45
.14
.049
.09
.16
.27
.36
.27
.001
.01
.02
.06
.19
.59
Population value = 0.01%
50
100
200
400
800
2000
.995
.990
.980
.961
.923
.819
.005
.010
.020
.038
.074
.164
.000
.000
.000
.001
.003
.017
has been derived from the number of reactors in a sample of a specified number of
subjects. The same problem can be analyzed from the opposite approach. Sup-
pose the population rate were known, it is possible to determine the probability
of obtaining no reactors, one reactor, or more than one reactor in a sample of a
specified number of subjects. For example, if an infinite number of homo-
1 The author wishes to thank Dr. Adolph Rostenberg Jr., Drug Division, Food and Drug
Administration for bringing this question to her attention.
Received for publication May 2, 1945.
231
232 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
geneous groups (each group consisting of 200 subjects) were tested with a sub-
stance which was known to have a positive reaction rate of 0.1% for the popula-
tion (p = .001), 82 per cent of the groups would have no reactors, 16 per cent of
the groups would have one reactor and about 2 per cent of the groups would con-
tain more than one reactor. These figures are the result of the expansion of the
binomial:
n(n—1)(p + q) = p" + np'q + 2! pq + . . + . . . + qn
where p = .001, q = .999 and n = 200.
Thus, given the same population rate of 0.1% and one group of 200 subjects
to be tested, the chances are 82 out of 100 that there will be no reactors in this
group, and 18 out of 100 that there will be one or more reactors in the group.
Table 1 shows the calculated probabilities of getting no reactors, one reactor,
and more than one reactor, for various sizes of groups and for assumptions of
three known population rates, 0.25%, 0.1% and 0.01%. Of course allof these
calculations assume a homogeneous distribution in the samples, which in reality
is not too likely.
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